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An experimental study for the filling balance of the family mold

H. P. Park, B. S. Cha, B. O. Rhee

Abstract
It is well known that the family-mold has an advantage to reduce the cost for production and mold. However, defects
are frequently occurred by over packing the smaller volume cavity during molding, especially when the family-mold has a
volumetric difference between two cavities. In this study, we confirmed the cavity-filling imbalance by the temperature
and the pressure sensors, and developed a variable-runner system for the cavity-filling balance. We carried out
experiments for balancing the cavity filling in the family-mold with the variable-runner system, and confirmed a balanced

cavity-filling through analyzing the temperature and pressure change in each cavity as the cross-sectional area of the

runner changed. We also examined the influence of the injection-speed to the balancing-capability of the variable-runner

system in the experiment.

Key Words : Family mold, Filling Balance, Variable Runner, Cavity Pressure Sensor, Cavity Temperature Sensor,

Closed Loop Control, Injection speed
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Fig. 1 The shape and dimension of small product.
(Index : Small)
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Fig. 2 The shape and dimension of large product.
(Index : Large).
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Fig. 4 Photo of family mold after temperature &
pressure sensor installation.
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Fig. 6 2D drawing of variable runner.
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Fig. 8 Schematic of closed loop control system.
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Table 1. Injection molding_ conditions.

Factor Unit | Molding condition
Melt temp. () 220
Mold temp. (C) 40
Injection speed | (%) 70
Hold pressure | (bar) |. - 45
Holding Time | (sec) 3.0
Cooling Time | (sec) 12.0
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® : Small product
@ : Large product

Fig. 9 Short shot experiment of family mold product using ABS.
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Fig. 10 Cavity temperature change according to rotation of the variable runner.

Table 2 Temperature measurement value in each variable runner.
Rotation RO RO.5 R1.0 R1.5 R2.0 R2.5 R3.0 R3.5 Rmax
Temp. | ATgpay | 11.23 11.18 11.23 11.18 11.08 11.33 11.38 11.33 11.57
(T) ATy | 12011 12.16 11.97 12.06 12.02 12.01 12.12 12.01 12.36
AT: Difference of the maximum temperature and initial temperature of sensor.
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Fig. 11 Temperature measurement data of small cavity. Fig. 12 Temperature measurement data of large cavity.
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Fig. 13 Cavity pressure change according to rotation of the variable runner.
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Fig. 14 Pressure measurement data of small cavity. Fig. 15 Pressure measurement data of large cavity.

Table 3 Product weight measurement value in each variable runner.

Rotation RO | ROS | RO | RIS | R20 | R25 | R30 | R35 | Rysx
. Small 1050 | 1819 | 1819 | 1817 | 1816 | 1.815 | 1812 | 1811 | 1.812
Weight,,, | Product
L
® A8 | 9513 | 2512 | 2513 | 2512 | 2512 | 2513 | 2512 | 2512 | 2512
Product .
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Fig. 16 The cavity temperature change according to injection speed.
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Fig. 17 The cavity pressure change according to injection speed.
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